Intraneuronal immunoreactivity for the prion protein distinguishes a subset of E200K genetic from sporadic Creutzfeldt-Jakob Disease.
Recently, we reported widespread intraneuronal prion protein (PrP) immunoreactivity in genetic Creutzfeldt-Jakob disease (CJD) associated with the E200K mutation. Here, we evaluated 6 cases ofsporadic CJD MM type 1, 5 MV type 2, and 7 VV type 2 and compared their anatomical appearance with that of 29 E200K genetic CJD (gCJD) cases. We also performed double immunolabeling for ubiquitin, p62, early endosomal marker rab5, and immunogold electronmicroscopy in 3 cases. We identified 4 morphological types of intraneuronal PrP immunoreactivity: one type, defined as multiple globular structures, was significantly associated with a subset of E200K gCJD cases and was distinct from the intraneuronal small dotlike PrP immunoreactivity seen in sporadic CJD. Whereas the latter colocalized with rab5, there were single large (7.5 μm-15 μm) globular inclusion body-like structures detected predominantly but not exclusively in E200K gCJD; these were immunoreactive in part for ubiquitin and p62 and showed focal γ-tubulin immunoreactivity, suggesting aggresome features. Ultrastructural examination using immunogold revealed PrP localization in aggresome-like structures and in autophagic vacuoles. These findings suggest that the permanent production of mutant PrP in the E200K gCJD cases overwhelms the ubiquitin-proteasome system and shifts the balance toward selectivemacroautophagy and/or to ubiquitinated inclusion body and aggresome formation as a cytoprotective effort to sequester the mutant protein.